Rabs make their way to mitochondria by LeBrasseur, Nicole
 
604 The Journal of Cell Biology 
 
|
 
 
 
Volume 158, Number 4, 2002
 
In This Issue In This Issue
 
Rabs make their way to mitochondria
 
he large family of Rab GTPases has 
various functions, including the 
assembly of proteins required for 
endocytosis and membrane trafficking. 
Now, a new function for a Rab is 
emerging. On page 659, Alto et al.
describe a Rab that affects mitochon-
drial fission. This GTPase, Rab32, 
also has an unusual binding partner, 
the cAMP-dependent kinase PKA.
The authors originally sought to 
identify novel AKAPs, proteins that 
anchor PKA to subcellular domains. 
They found Rab32, the first Ras family 
member GTPase shown to interact 
directly with PKA. Although a functional 
connection between the two has yet to 
be shown, association of the enzymes 
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Quantity assurance
 
he 2 micron plasmid persists at an optimal copy number 
of 60 per cell by replicating in conjunction with the host 
chromosomes only once per cell cycle. This limited 
replication requires a high fidelity system to divide plasmids 
evenly between daughter cells. Results from Mehta et al. on 
page 625 suggest that the plasmid accomplishes this by
recruiting a cellular factor used for chromosomal separation.
The authors first noticed that mutations that disturb 
chromosome segregation similarly affect plasmid 
segregation, so they examined whether proteins involved 
in sister chromatid pairing also function during plasmid 
partitioning. They found that a cohesin subunit, Mcd1, 
was recruited by plasmid proteins Rep1p and Rep2p 
to a plasmid sequence, 
 
STB
 
. 
 
STB
 
 does not resemble 
chromosomal cohesin-binding sequences, and cohesin 
abnormally expressed during G1 was found on STB but 
not chromosomes. Thus, the plasmid has independently 
evolved the ability to recruit cohesin.
A noncleavable form of cohesin 
blocked segregation of the plasmids, 
suggesting that cohesin is used 
to ensure even partitioning of the 
plasmids. However, it is also possible 
that the effect is due to association of 
the plasmids with missegregating 
chromosomes, as the Rep proteins 
were seen in association with 
chromosomes. Mutations that perturb 
the ability of plasmids, but not 
chromosomes, to recruit cohesin 
should clarify these possibilities. 
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The 2 micron plasmid 
(green), like chromo-
somes (top), uses 
cohesin (orange) to 
segregate evenly.
 
PECAM-1 senses the pressure
 
ells can sense when 
the pressure is on; 
they respond to fluid shear 
stress (FSS) by MAPK 
activation and reorgan-
ization of the actin 
cytoskeleton, for example. 
Although signaling 
cascades controlling these 
changes are well studied, 
the molecules that sense 
mechanical stimuli at the plasma membrane are generally 
unknown. On page 773, Osawa et al. present strong evidence that 
the adhesion molecule PECAM-1 acts as a mechanosensor and 
may be a model for other mechanical sensors.
PECAM-1 in endothelial cells is known to be phosphorylated 
rapidly upon sensing changes in FSS. PECAM-1 can then bind 
to and activate the SHP-2 phosphatase, which dephosphorylates 
and then falls off PECAM-1. Extracellular signal-related kinase 
(ERK) is also phosphorylated via RAS signaling under these 
conditions, activating several genes involved in artherosclerosis. 
Osawa et al. now show that ERK activation depends on PECAM-1 
tyrosine phosphorylation in direct response to mechanical stress.
Phosphorylation was triggered by tugging specifically on 
PECAM-1, using magnetic beads attached to anti–PECAM-1 
antibodies. PECAM-1 molecules are attached to each other on 
the extracellular side; on the intracellular side, they may be 
attached to actin via catenin. This double tethering may trap the 
PECAM-1 molecules so that they cannot move easily in a flexing 
membrane, leading to distortion and exposure of the tyrosine 
residues to a nearby kinase.
 
 
 
 
C
Shear stress may cause PECAM-1 
phosphorylation by uncovering 
hidden tyrosine residues.
 
may facilitate localization of signal 
transduction pathways. The group is 
currently addressing this possibility by 
looking for other proteins that may 
interact with the complex.
After confirming that Rab32 was an 
AKAP, Alto et al. were surprised to find 
that it localized to mitochondria, 
where PKA is known to phosphorylate 
several proteins, including those 
involved in apoptotic pathways. 
Rab32’s function there seems to be 
separate from its PKA-binding activity, 
however, as mitochondria were not 
affected by Rab32 mutations that 
abolished this binding. In contrast, 
overexpression of a dominant–negative 
version of Rab32 lacking its GTP-binding 
activity resulted 
in an aggregation 
of elongated 
mitochondria 
around the micro-
tubule organizing 
center. Thus, 
Rab32 activity 
may be required 
for mitochondrial 
fission. This 
suggests that 
Rab32 function 
is similar to that 
of other Rab 
Aggregates of large 
mitochondria (red) 
form when Rab32 
(green) cannot bind 
GTP (top).
 
proteins in trafficking, where they help 
assemble complexes required for 
fusion and fission. 
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